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(Few such performances will bear repetition.) E. g., the operator 
may say, "I will give a multiplicand, you may write the multiplier, 
divide your product by 13, and I will write the quotient as soon as 
you have written the multiplier." He then writes as multiplicand 
1857141, which is 13 X 142857 and is written instantly by the rule 
above. Now, as the 13 cancels, the quotient may be written as the 
product was written in the foregoing illustrations. Of course an- 
other number could have been used instead of 13. 

Wm. F. White. 
New Paltz, N. Y. 



A LOGICAL ASPECT OF THE THEORIES OF HYPER- 
SPACES. 

Mathematical literature already abounds in treatises on hyper- 
space; Grassmann, Veronese, Jouffret, Schoute and others have 
carried on and systematized the work begun by Riemann, Cantor, 
and followers of the Gottingen school. That all these investigations 
have proved useful and gained a scientific status for the mathematics 
and geometry of hyperspace cannot be denied; their utility has 
been admitted by Poincare and Klein, while their emotional value, 
as aids to freeing the human spirit from the trammels of humdrum 
existence, is proclaimed by other distinguished investigators. In 
view of these facts, how can we criticise the conceptions involved 
in such a demonstrably useful branch of inquiry? 

The reduction of "dimension" to nothing more than "determi- 
nant," "coordinate," or the like constitutes the weak point in the 
theory, at least as it has been developed and applied in certain hands. 
We shall undertake to show that it is only by doing just this un- 
justifiable thing that mathematicians reach the conception of hyper- 
spaces ; our thesis then may be stated in terms of the rather serious 
charge that mathematicians have perpetrated the fallacy of conver- 
sion. They have reasoned as follows: "Every dimension is indubi- 
tably a determinant or coordinate; therefore every determinant is 
really a dimension, and dimension means nothing but determinant." 
If we can prove this to be the case, we will not thereby have proved 
the inaccuracy or uselessness of a theory of n determinants; but we 
will have demonstrated the absurdity of applying such a theory in 
certain ways to space in any other sense than that of a formal 
method. Suppose we look into the most popular presentation of 
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this whole matter which has as yet been made, namely Poincare's 
chapters in his La science et I'hypothese. Here, I believe, we find 
an absolute identification of dimension with determinant. 

In Chapter IV of this work we are told explicitly that the 
number of determinants is what decides the dimensionality of space. 
Visual space — i. e., immediately perceived extension — is compared 
with geometrical space in such a way as to emphasize this point. 
If the psychologist who reads these lines will pardon my failure to 
call attention to the primitive psychology involved in the eminent 
mathematician's remarks, I shall endeavor to confine myself to the 
bare logic of the case. We are told that visual space is (1) con- 
tinuous, (2) two-dimensional, (3) not homogeneous, and (4) lim- 
ited. Its bidimensionality is necessitated by the structure of the 
retina, which as a plane can have only two dimensions ( !). The 
third dimension of visual space is produced by the introduction of 
a new determinant, the muscle sensations involved in accommoda- 
tion and convergence. "Complete visual space has precisely three 
dimensions, which means that the elements of our visual sensation 
.... will be completely defined when three of them are known ; . . . . 
they will be functions of three independent variables." (Ibid.) But 
this forces now a remarkable perversion of demonstrable facts, for 
as soon as Poincare observes that the third determinant, viz., the 
muscle sensations, is really double, being composed of two classes 
deriving from two wholly different sets of muscles, he feels, in all 
consistency, driven to declare that the least perceptible differences 
of convergence-feeling must be correlated in one-to-one correspond- 
ence directly with least perceptible differences of accommodation- 
feelings, for otherwise if these were independent determinants we 
would really perceive a visual space of four dimensions. In reality, 
we do note differences in convergence without differences in accom- 
modation and vice versa; monocular vision — distance perception by 
accommodation alone — proves conclusively that the supposed third 
determinant is analyzable in real life into two independent deter- 
minants. Hence, following Poincare's own logic, we really perceive 
a four-dimensional space in every-day life. 

Nothing proves more simply than just this reductio ad ab- 
surdum that it is an indefensible procedure to identify spatial dimen- 
sion with a mere determinant. To be sure, some of the difficulties 
in the above argument must be attributed to the rather amusing 
psychology employed in it ; yet there is a logical blunder in addition 
to all this involved in the suppressed but very active conversion of 
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the proposition that "every dimension is a determinant." What is 
really implied is: "every determinant of a dimension (in percep- 
tion) is a dimension of that dimension," so that wherever we find 
a dimension whose perception is a function of n independent vari- 
ables, there we find a dimension having in itself n dimensions! 
There is plainly a confusion here between the conditions under 
which a certain thing is experienceable and the peculiar structure 
of the experienced thing. The result is that Poincare is analyzing 
dimensions into elements themselves dimensions (of different order), 
so that in strict analogy he is saying with reference to space pre- 
cisely what might — with equally fatal equivocation, of course, — 
be said of colors: I might say, for instance, that colors themselves 
have colors, inasmuch as any given color, say a certain gray, is 
"determined" by two other colors — e. g., a pair of complementaries 
of given intensity. Perhaps the analogy would seem stricter if we 
said that every color has as many dimensions as it has determinants, 
— and this is actually asserted by the modern mathematicians; yet 
it strikes me as more consistent to say that, if the determinant of 
a dimension is to be called a dimension, we ought to call the deter- 
minant of a color a color. But we shall not quibble over this point. 

Consistently with his first conclusions, the eminent mathema- 
tician declares later on that motor space has as many dimensions 
as we have muscles. I do not see why he stops at this thought, 
for surely the character of sensations from each muscle is itself 
a variable, so that we would really have many times as many de- 
terminants of space, in terms of muscle-sensation, as we have 
muscles. Aside from this, though, the main point is clear; dimen- 
sion is nothing but determinant. But what does this signify? Put 
concretely, does it force us to conclude that a one-armed man has a 
different space than a two-armed one? And that a limbless indi- 
vidual would live in a world of vastly fewer dimensions than a 
normal man's universe? And that there is such a difference be- 
tween the normal man's world and the one-eyed man's that the two 
worlds are genuinely incommensurable in precisely the same sense 
in zvhich a solid is incommensurable with reference to a plane? 
Empirically we have not the slightest grounds for supposing this 
to be the case. If it is true, then all possibility of human intercourse 
on the subject of space is manifestly cut off. 

But there is one more step to be taken. If dimensions are 
nothing but determinants, what are they determinants of? The 
first answer of the higher mathematician to this query would run 
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as follows: anything whatever may be determined, an assemblage 
of elements of any given kind whatsoever,. .. .numbers, notions, 
sentiments, lines, tones 1 and so on. Everything capable of form- 
ing an "assemblage" and perhaps some things incapable of doing 
such, have dimensions. On this score striking unanimity prevails. 
But suppose we ask now, what constitutes the difference between 
sentiments and hues, or between tones and triangles? Surely the 
"dimensions" of things themselves only serve to determine the ele- 
ments within their species. A color, we are told, has three dimen- 
sions ; so too a musical note. Shall we say that, inasmuch as these 
have the same dimensions, they are therefore homogeneous? 

Before giving our answer to this last difficulty, another con- 
fusion must be noted. Poincare speaks of dimension in his famous 
Fourth Chapter as "determining causal conditions," while other 
mathematicians see fit to interpret the term as meaning "inner vari- 
able quality" of a color or tone-perception. For Poincare, color 
ought to have, then, only two dimensions because the retina has 
only that number, and no accommodation nor convergence comes 
in to determine color-quality. From the standpoint of other mathe- 
maticians space has as many dimensions as we choose to give it, 
inasmuch as we can think of it as composed of the most various 
elements, such as points, point-groups, planes, spheres, parabolas, 
conic sections, and so on. We have then two views within the 
mathematical theories themselves, between which we must carefully 
distinguish and each of which we must analyze. 

To return to the previous question: what constitutes the dif- 
ferences between two objects having the same dimensionality? There 
is no other answer than the venerable psychological one which 
implies a naughty atomism to many good souls: the determinants 
are themselves qualities of some sort, not merely numerical forms; 
of control and designation of other qualities. A determinant, as a 
variant, is itself a varying quality, a changing something which is 
not a mere abstract dimension but a very definite empirical content. 
The dimensions of color are, as mathematicians tell us, quality, 
brightness, and saturation. Pitch, timbre, and loudness are the 
"dimensions" of tone, and so on. What, now, are the dimensions 
of space? Are they merely determinants, i. e., incorporeal, inex- 
perienceable nonentities which, wholly apart from consciousness, 
decide the way we shall perceive space? Are they wholly extra- 
neous to perceptions of space, as Poincare's bidimensional retina is 
'Keyser, "Mathematical Emancipations," Monist, XVI, 68. 
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"outside" every perception determined by it? Are they, in short, 
absolutely different in their relations to that of which they are di- 
mensions from every other dimension type, such as color-dimen- 
sions, tone-dimensions, and so on? Common sense and, in a half- 
hearted way, the majority of mathematicians reply negatively to this 
query. The dimensions of space are space-qualities, just as intensity 
of tone is a tone-quality and dimension at the same time. Put in 
psychological language this amounts to the commonplace that ex- 
tension is an irreducible experience. 

The interpretation of Poincare's may now be summarily dis- 
missed as either absurd or useless. For if we take the "determining 
causal conditions" into account as dimension, just as he has taken 
the supposedly planar retina, we reach the most astonishing bur- 
lesque. The retina is curved, therefore visual space is curved ; the 
retina has really three dimensions — notably a thickness of three 
strata, — hence space has three dimensions, for the retinal image 
has thickness; the optic nerve, the optic thamali, and so on also 
have certain shapes, hence space must somehow have corresponding 
configurations. But enough of such nonsense. It simmers down 
to this: perceptual space has indefinitely many dimensions, i. e., 
causal conditions, although it seems to have but three. Hence what 
a thing appears as and what it seems to be are two different things. 
A truly wonderful refinement, we may all agree. 

In justice to mathematical science it must be added that the 
vast majority of theorists do not hold the above view. That the 
greatest among them should is perhaps to be construed as a con- 
firmation of the good old doctrine that the gods are jealous of too 
great human success. The usual defense made by mathematicians 
at this point is that dimensions depend upon the manner of descrip- 
tion; space, for instance, has no absolute dimensions, but may be 
regarded as having any number, according to the "unit of measure- 
ment" or "generator" employed by the human analyst. The ques- 
tion touching the essential nature of these units or forms of descrip- 
tion is simply waived with the remark that dimensionality has 
reference solely to the number of conditions necessary to be known 
whenever a space, described in terms of some particular unit, is 
to be adequately definable and to have its parts unambiguously 
localizable. A plane, for example, has one dimension when de- 
scribed as a pencil of lines, for here the unit of description is the 
line; it has two dimensions when described in terms of the point. 
A line may have any dimension we choose for it may be described 
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as composed of points, point-pairs, point-triplets, and so on. 3 This 
is virtually what Poincare contends when he declares that Euclidean 
and non-Euclidean geometries are all equally valid descriptions of 
the same space. 

But now the results of the fallacy of conversion are most 
clearly disclosed. The above interpretation means that space itself, 
whatever it be "absolutely," is indifferently receptive to and capable 
of an indefinite number of descriptions each of which ascribe to 
it a different dimensionality. It is a purely pragmatic matter 
whether we call it tridimensional or six-dimensional then. Where 
then does hyperspace come in? What is the mystery in a six- 
dimensional space if this space is really naught save the good old 
friend we all know and habitually describe in a way pleasing the 
orthodox trinitarians ? Of mystery there is none. It remains for 
the theorist to invent one by wondering what kind of structure that 
would be which needs more than three points to determine its ele- 
ments. For our space needs only three point-determinants, a fourth 
point not being indispensable, though perhaps sometimes convenient. 
A four-point space is obviously different from the one we know 
perceptually; can it be conceived without inconsistency? 

In order to decide this we must put the problem much more 
sharply. It amounts to this: given a structure of such a sort that 
any of its elements may be adequately defined when three of the 
peculiarities of that element are known, is it possible to conceive 
another structure of such a sort that any of its elements may be 
adequately defined when the three peculiarities of the elements of 
the former structure plus one of these same peculiarities taken a 
second time are known? This is precisely what the transcendental 
geometer is asking when he wonders whether a fourth point, i. e... 
one of the three determinants of known space, can be needed by 
any space-structure. He is not asking for any sort of a fourth 
determinant; he insists upon having one just like the kind already 
used, and refuses to be placated with worthless substitutes. 

We may imagine that the geometer would protest at this junc- 
ture with the remark that to him a point means nothing but a posi- 
tion, and he is really speculating about a structure which needs to 
be described by reference to four positions. But this does not 
help him to avoid using the same determinant over again; if he 
is asked to define position there is nothing for him to do save to 

s Professor Keyser's article in The Monist, already referred to, contains 
an excellent resume of this view. 
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appeal to perception. If perchance he says that by position he means 
merely a determinant, he surrenders his case, for the gist of the 
whole matter is wrapped up in the quality of the determinant. We 
have already indicated sufficiently that a determinant is not a mere 
abstraction but rather has a definite qualitative character. And in 
his very conjecture, the geometer is inquiring after a point-determi- 
nant, viz., one of those qualities which determine known space. 
It makes no difference how the point may be defined in words ; its 
essential character as a peculiar phase of known space cannot be 
conjured away without putting an end to the wit of the geometer's 
wonderings about hyperspace. For there is no mystery in four- 
dimensional space unless we agree to use one of the determinants 
twice. 

To show up the nature of our criticism, let us take a case which 
is treated as absolutely parallel. Tones are tridimensional just as 
space is. Now, according to the same impulse which moves the 
geometer to search after four-dimensional space, we, as music-lovers 
in search of some new thrills which may out- Wagner Wagner, won- 
der what four-dimensional tones could be like. Now who would 
suppose that this would mean that we were trying to imagine a 
tone with one pitch, one timbre, one loudness, and then another 
timbre (or forsooth another loudness) ? The very suggestion is 
ridiculous, yet it is identical with the geometer's suggestion. In 
the case of tones, the only thing we could mean without sheer con- 
tradiction would be that there must be imagined some wholly dif- 
ferent and absolutely unsuspected quality which is an independent 
variable. Now this we can easily imagine; for instance, every 
tone might be perceived as having a certain variable size, so that 
a complete description of such a tone type would involve the feeling 
of bigness or area or the like. If we proceeded in like manner in 
geometry, we would not attain a four-point space, though we might 
conceive a four-determinant space. 

A special essay might be written in criticism of the apparently 
staggering assertion made by several distinguished geometers that 
they can actually intuit the fourth dimension of which they speak. 
If this were really true, then all these present elaborations would 
without further ado be banished to the limbo of empty ravings. 
But the fact that those geometers describe the intuition as a series 
of rapidly succeeding perceptions of the projections of a four-dimen- 
sional body upon a tridimensional one suggests what has actually 
been confessed by the claimants of this new "second sight," namely 
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that psychologically the case is perfectly parallel to that of perceiv- 
ing depth in a painting of two dimensions. As we are here chiefly 
interested in the baldly logical aspect of the reasoning involved, the 
analysis of this intuitional process may well be deferred with the 
remark that it is one thing to interpret a series of perceptions as 
symbolic of something unperceived and a very different thing to 
intuit that symbolized thing. The most dangerous fallacy of all 
mathematical reasoning, the source of so much of the curious mysti- 
cism of mathematicians, lurks in this confusion of perceiving sym- 
bols with perceiving symbolized things. We shall return in a mo- 
ment to a discussion of this fallacy. 

The mathematician still holds a deadly weapon of defense. 
How, he asks, can it be possible to manipulate with the concepts 
involved in my hypotheses and to reach logically unimpeachable 
conclusions capable at least of perfectly lucid representation unless 
the concepts themselves are sound? To this I need give no ex- 
haustive reply, inasmuch as the logical world has long since settled 
the significance and the insignificance of this contention. Freedom 
from contradiction may be obtained at little cost so long as it means 
merely logical consistency between explicit assumptions and ex- 
plicit conclusions from those assumptions. But of what value to 
anybody is such consistency unless some sort of control is exercised 
over the assumptions? In elementary logic we discover that there 
is no contradiction in saying: 

Major: All abracadabras are polyhedrons, 
Minor: A is an abracadabra, 
" " a polyhedron. 

For this means merely that if the premises are assumed the 
conclusion is thereby guaranteed. To the mathematician "possi- 
bility" means nothing save "freedom from contradiction," according 
to Poincare, so that there is absolutely no distinction between a 
mathematical truth and a logical hypothetical proposition, save per- 
haps that the mathematical truth is made by filling out the blanks 
for S and P in the syllogistic formula with concepts of quantity, 
number, and the like. We must then put in precisely the same 
class of truths the following two propositions: 

MEDIEVAL. MODERN. 

1. Angels are spirits, incorporeal be- I. Points have no magnitude, 
ings. 

2. A needle-point has material size. 2. A line has magnitude. 

3. Infinite angels might waltz upon 3. There are infinite points in a 
this needle-point. line. 
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There is surely the same freedom from contradiction and the 
same deep blunder in each case. But is the majestic rigor and exact- 
ness of mathematics reducible to nothing more than purely formal 
consistency? Does mathematical possibility mean nothing save what 
Poincare says it does? If so, we have discovered perhaps the most 
powerful argument in favor of extreme humanism that has yet been 
adduced; for there are infinite possible mathematical systems, sys- 
tems which are not merely descriptive variations of tridimensional 
space but really based upon other spaces, and from these we choose 
one merely because it is more practical than the others, and we 
call it real or true. Nay more, we not only choose one mathematical 
system, but one space-type and swear by that. 

As the whole affair is purely conventional then, and as any 
system of description can be made adequate in spite of its cum- 
brousness, it must of course be possible to describe without con- 
tradiction all the phenomena of ordinary space in terms of a two- 
point space. It might be inconvenient, but for all that it must be 
possible. A one-point geometry must likewise be possible, and 
perhaps a pointless one might even be developed ! Might the skeptic 
suggest then that the geometer of the day, before soaring off into 
hyperspaces, descend to the humbler realms of subspace; perhaps, 
if the general principle of economy in scientific constructions ap- 
plies here, he might make geometry infinitely easier for schoolboys 
by eliminating the third and second dimensions. We warn him in 
advance, however, that if he smuggles these dimensions into his 
units of description, his improved geometry will be rejected as not 
complying with the specifications. To call a plane one-dimensional 
when its elements are bidimensional may have a limited practical 
value. But it has no bearing on the problem of hyperspaces. Where 
the determinants are used is immaterial. 

I think that neither naive man nor logician will agree that 
mathematical possibility is mere consistency in manipulating con- 
cepts of number and magnitude; for such an interpretation throws 
open the gates to every form of long-dead scholasticism and invites 
into the ranks of truth-seekers all those skilled in juggling terms 
and turning tricks. However possibility is to be defined so as to 
satisfy scientific logicians and those who apply mathematical formu- 
las, it surely must be connected somehow with the relation between 
such magnitudes as are experienceable and the number-forms which 
serve to describe those magnitudes. Otherwise it has absolutely 
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no meaning. The present paper, being strictly critical, foregoes 
the attempt to give a corrected definition of the term. 

We are now ready to touch upon the basic fallacy of the whole 
matter, the fallacy of reading into the thing symbolized all the 
marks of its symbol, the fallacy of complete inverted analogy. In 
Professor Keyser's article, above cited, we are told how the geom- 
eter came to wonder about hyperspaces. He observes that a one- 
to-one correspondence obtains between a line and the number- 
series, between a surface and number-pair series, and between a 
solid and number-triplet series. There "ought to be," then, for 
pure thought at least, space correspondents for all series of inde- 
pendent (number) variables. A four-dimensional space is then con- 
ceivable and demanded for consistency's sake ; likewise for n-dimen- 
sional spaces. Now, if this is the actual origin of the whole transcen- 
dental geometry, and if any theory can be criticized by attacking its 
origins, a very strong case can be made out against the mathema- 
tician. For what has he actually done here? He claims that be- 
cause (1) the space A symbolizes in a certain respect the number- 
series, i. e., an element of A symbolizes n, and (2) the space B 
symbolizes in like respect the number-pair series, i. e., an element 
of B symbolizes mn, and (3) the space C symbolizes in like respect 
the number-triplet series, i. e., an element of C symbolizes mnr\ 
therefore, since four numbers may, as numbers, be grouped, there 
must be a (conceivable) space D which symbolizes in like respect the 
number-quatrain series, i. e., an element of D symbolizes mnrs. 
Put more abstractly, this means that, if X symbolizes the species 
Y, then there must be species (somehow embodying all the marks 
of Y) which are adequately symbolized by all variations of X. 

Before going on with this matter, one might well ask by what 
right space is regarded as being a symbol of number. The usual 
notion, if I am not mistaken, is more nearly that number is a symbol 
of space. Indeed, the very essence of number is symbolic, while 
space is surely something quite different and more than merely 
representative or descriptive of something else. It would then ap- 
pear that the mathematician must justify his inversion of the sym- 
bolic relation, for his procedure remains unique and highly sus- 
picious until fully explained. Notice what it is equivalent to in 
other sciences. We have suggested the parallel in the case of 
acoustics and optics; if tridimensional space symbolizes the color- 
continuum, then the discovery of an actual fourth determinant of 
color would prove the reality of a four-dimensional space. Indeed, 
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on the general principle employed, the discovery of any real structure 
or system with four determinants would prove the same thing. 

Whatever is true of either the symbol or the thing symbolized 
is at least conceptually true of the other: this is the gist of the 
whole matter. And what has led mathematicians into this serious 
blunder is the abstract nature of their reasoning. They study "pure 
quantity," which means not only that they neglect every special pe- 
culiarity of the objects amenable to their researches, but also that 
they refuse to regard quantity itself as a quality of a special sort. 
In brief, they ask nothing whatever about the quality of the de- 
terminants in correspondent structures. It must be granted, now, 
that we cannot say whether more or less determinants of a given 
species are possible ; to say their mere number is conceivable is not 
giving us any assistance in conceiving their qualitative combination. 
For number can not describe a quality; it can merely indicate the 
degree of complexity of a structure, but not the specific character 
of that complexity. In strict logic this complexity is a quality of 
course; but the usage of language, for very good reasons, gives 
it the special name of "quantity." One of the root evils in the 
whole matter is the general failure to realize the logical relation 
between quality and quantity. 

It is only because space-determinants have been confused with 
mere number that the idea of hyper-spaces has arisen. Lack of clear- 
ness about the relation borne by number to quantity, — the root and 
branch of all problems in the logic and philosophy of mathematics, — 
is the special cause of the logical errors committed. It would require 
a second — and much larger and more difficult — paper to discuss 
that relation ; we can merely note the result of its misinterpretation 
here. Identification of dimension with determinant is possible only 
on the assumption that qualities of determinants may be absolutely 
ignored because the number of determinants, real and possible and 
imaginable, may be varied without affecting the possibility (even 
conceptual possibility) of the resulting structure. Number then 
reflects the whole character of innumerable things, with reference 
to their variability. What, then, is true of number is true of what- 
ever number stands for. Whatever is conceivable of number is con- 
ceivable of what number represents. This underlies the whole sys- 
tem of transcendental mathematics and implies a metaphysic of 
number which is not distinguishable in the main from Pythagorean- 
ism save by the fact that it outdoes this latter. 

The reader will not suppose that the above criticisms bear 
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against the mathematical theory of determinants; the whole protest 
is directed solely against the special application of that theory to 
space. The logician must feel that there are just as many wonderful 
hyper-smells, hyper-hues, and hyper-tones as there are hyper-spaces, 
— to wit, none, so far as mathematical analysis can show him. There 
is, however, a most wonderful and most useful theory of determi- 
nants which can be applied to anything and everything distinguish- 
able. 

Walter B. Pitkin. 
Columbia University. 



THE WORLD-TREE OF THE TEUTONS* 

One of the least satisfactory portions of Professor De la Saus- 
saye's valuable book on The Religion of the Teutons is that relating 
to the Askr Yggdrasil, or Tree of the World. His treatment of 
this myth is very brief and, at the end, he merely concurs in Miillen- 
hoflf's declaration that a perusal of the pertinent passages in our 
sources "can leave in the mind only the most incongruous ideas con- 
cerning the character of the world-tree." 

In my judgment two things go far toward explaining the ad- 
mitted failure of experts in Teutonic mythology to reconstruct this 
tree in a way to harmonize with the literary data. The first is their 
reluctance to ascribe to the prehistoric authors of this and similar 
myths that power of thought and expression which they must have 
possessed. The second is forgetfulness of the high-north view-point 
of the oldest Teutonic, Keltic, and Slavonic, cosmological myths. 

Once grant to the far-off authors of the Aryan mythologies 
a mental power adequate to conceive of their worlds celestial, ter- 
restrial, and infernal, as all united in one organic unity, like the 
unity of a living tree, and we are entitled to look for something like 
rational fitness in their chosen symbol however poetic or artistic it 
may be. So, too, the moment we take, as we ought to do, a high- 
north view-point in visualizing the heavens and earth, we imme- 
diately find the world's axis substantially upright in position, and 
therefore easily seeming a column for the support of the dome of 
stars which revolves, as on a pivot at its head. This column, ex- 
tending from visible zenith to lowest nadir of the universe furnishes 

* For the information of our readers and for the proper identification of 
the author we wish to state that the writer of this paper was president of 
Boston University from 1873 to 1903 and as a scholar is mainly known in 
Oriental fields. 



